frjj jil\ ljIaj] 

^J] I 4(J-^axJ JaJ^)l jl (JjjLjaul 4-iL&£j d_)La> j\ jiVi dil^ Q^ 9 j ^jJ 

; dAa>jllI dllj 4_llLa) 4 ajou ijll A^jjuj 

(ATS ) Jjj^I gtjjlia 



^jjL^aaLd a1 L^-j3 4_ajIj^)£^ 4-^.^ (jc- S jIjc- ^ATS 

Mains ^ ila> aII gA£Jt ^ x auj^II ^ ^^juoj LaAd^.1 ^ 4jdu 

<jl^9 dk. Id* Ja*j d_u^ a! jA\ d* Stand by^j^Vl j 

^9 d IvAl )dk ^d^lLudJj ^j-afdtIt jl ^ Ad n ^ *Sf 1 4JiL]a]| ^jd^aA ^Jl 4 wn n^ll 4JiL]a]| ^)di*aA 

<5Uall aI^aII ^)9^j dia ^joiiJ^Sl ^)l_nll jdxdl ^ydluiA Alii 4 jA3^)jlaJI 

# 4_ijIj^)^£JI AiUall ^jolij^) 1I ^)d^aAll ^Uakjl 4Jla. ^9 4 _LaJI 
(JjjaA ^jj 4-LoUJ^)ll 4£ddJl qc* Ji\ j^£JI jldilI ^Jailj Lcdk- jA ^-lalill Idfc 3-^ J 


dj-dl 4 lilAJ ^ Ad ^)d^aAll ^Jl ^JaLall Idfc 4_la^J^)A]| 4_ijIj^)^£JI jL<ia.Vl 

jldlll ^LkijL ^>aV 1 (jl ^*4 IddjtA jJ jl jl bjd <j£dd <Jaju ^Jalill Idfc J 















































Ats : <Ji 

a!1^ ^jujLujVI <ja ^)Liill JljiLuoV cJjVl (jj» I'llc 

(Jikj ^j^axJ £A (^jda^J^A ^j-ix-lalill (^jjCA J ^cI^aII Jal 11^.V \ ) > ^^\\1 ^ja ^)Lnll (Jlid ajjV 

^3 ^kVIj (Jj^jill aJL^ ^3 (jixJaldl cJ e-ULI ICA (_Jaxj Clll^J ^.^nl^jAj 

^lc- jlld ^ill ^-SVt S^)ilc (jjJ^la CP (JJ* I'lllll (jjC&j (J^qll A_lL^ 

(JjxjouII (j^A 3 £p AjJaLu^Vt AjCxill ^Jl (JliHVI ^id Aiil j^£J| AjCajII ^Uakj| 

S^Uol CIjLa] l_iS^)J IxjJa j ^jj^Cj^oaH cd <ja (Ja^JI AjCaj ^aJJ tdldj cl jaII ^^LajJjVI 
^JalSlI (Jj^a3J Ij^Cj aJjjlCuj ^j^aj Ia^ # AjCx1i1I ^jJ^Cj^oaH ^lc« (dll^3 da^ ^jjjIj 3 j 

d^ a! 1 ^JaLii^Vt ^ialdl JixCuJj ^H^aII ^joUJ^)1I 












































































L—.VI 



(JjxjujjII j (manual) c^jaJI ^Uoj L*a j Jj» >tn" ^j^Uaj ATS ^lI^Iaj a^.jj 
J^ lb U£ ^ULa -UajJjj 1 Iaj jUlkVl ^is (automatic 



JjLuu]) jj ^Uaj 

JHaj £>^jui ^3 4_JC.^)]| Ale. J*-3J C5^ cW^ J’ A^)3 (jc* ^'nMI jA 

^£J 4_j Jlij ^j3j AjJjJali (jl cl^jl lila 4i^)*Jl ^3 tillil 

liA (J-aC* ^3 l^1j( ^ A-jjlj ^llLLal) ^ic. t->4 l>>\1 j l " \ *A <il*j ^jt dO^)l IaI^ ^AaJ 

4 JooLja ^jjlLa ^jC- LjjAj Aj.^MI ^VnuxM (j£^oJ tillilj 

lJjUL^U ljJaJ) j ^)Lnll j (JaII LoA*1^.I (JixajjM (j^£L) CIll^ 

^Ia^iLujI AJac-Ljall Vaj j ^-g^axJI ^jlillS (J^a> a11 Loaa^.1 

jUj (J-x-Aoj A-ijllllI j jLnll jAj^a-a (JxjujjI jV( 4-^.jA djl^jA Aj^j ^tjLa 

(jV» ^jAa^j 4 v^Ml j aI^aII 

QFFjl^t: dftl 

Jllj^iSl jjj£IHjj£ l jJaJ) ^Ii3j 4 _iaA jJbtlll jjj£IHjj£ ^j3 ^jj aJL^JI 6AA ^3 

























Mains SupplyfrWjf^ 1 

AdA jaxJI AjAxAII JjjSlAjjS ^ASj ^gjl J^£JI Al jaII JjjSlAj j£ J^lc. ^aJJ 

Generator Aj^ 1 jl£lt ^jyjl 

(Jj k Aja^axJI AjA»M) 

jj jVt jt ^Uaj 

<ja <J^.Aj (JjA £^-jA L ^ J J'^‘ £<^ 5 -^ ^ )Vl\l ^ajSJ <ja lAA 

G$.lilal j aI^aII JjxjuA ^aJJ AAl (J )* juAII J Ajj^aiLalt ^jl A^A i** lia. (JaLxJI 

jLult Wo il AiC- j ^AjaxJI jLnllj (Ja^JI (Jjj^aJj ^aJJ CjAlj^M (J^.Aj (JjAj ' jSjjlA jJjl 
^aJJ ^ajaxJI jLnll ^3^0 Ale- J ^ SAa Axj Al jaII (JjjViti ^aJJ AaUAAjI ^aAc- ji ^ajaxJI 

JA^.V j Ajjxa SAa Axj ^a^axJI AjAxAII ^jAj^aA (Jj^^AIIj IjSLAIa^jjI aS^aII $.lilal 

AutO^H^jjji JJ1I :fc\J\ ^ajil 

AjAxAII jjjSIAjj£ £jAaj (jj^J Aj1c» jhA^Vt ^lALa £jAaj (jjf^J SaIc- j ^aAVt £jAa^11 jAj 

C-U^J A^-aJl (jiAis jl ^j>» 1 ikilJ SjjIa A^.jJj ^ Al jaII jjffiAj j£ j J^Ixa AjajaxJI 

(Jj^aAJ SjLuji (JLujjI ^aJJ ^j(jJ 4 SAaI AjajaxJI AjAxMI jAj^aA <ja ^jLjj^SJI jLiAI ^Uakjl IaI 
(Jaxj l_U^ Al ijaIU (j^aL^Jl j^jSIAj(JixjuA j ^^a^axJI AjAxAII ^jAjl^aJ ^j^aL^Al j^jf^A^j)^ 
<Jj^a3 ^aJJ ^ajaxJI AjAxAlt jAj^aA <ja ^jIj^)^£JI ^A^xj ^jjjLud^VI A_1L^ aI^aII 

^ajaxJI AjAxAII ^)Aj^aA ^)jj£IAjj£ aIjaII ^)jj£IAjj£ 

ATS j^. a]JjjLuu 

jLaa^Ij ^jC- SjIjC- jA ^^*1 ^aUaJ A^.jJ ^ ju>UJ^)]| ^)Aj^aAll AjAxAII ^UaAjI Alc» 

lAA ^ajQj* A-AIjj^£1I AjAxAII A^Axj (jjilx^yi AixA ^jaUJ^)]l jjjSIAj(J j^saJA SAc-Luoa 

Iajj AjV jAj^saII ^Uakjl aSIAU !>IAa A-Alj 10 ^AaI ^AAj]| j^lAll (Jaxj ^aUalll 

^a jAj s^)a ^)L^I ^j O'O^ axj3 Cy* l>^_3 ^^a a^xj 

(JjXjoAj jljjAll ^aJ ^ !)Ija ^jA^)IaSI ^ ( a Jjxjualill ^aU JaxjoAII ^ a \ (Jjj^ojAj ^£aall 6 ^)jlA 
(JaxJLj SAc-Laa * 6 ^)jIa Axaj A£»^)judll ^jjjLud^. SAA^aII Ajc*^juj a!jaII Jj^aj , A^J aI^aII 
^AjIjJj Al 6 J^)Aa1I A^^juAI Al jaII Jj^aj Axj ^aJ C q\M1 AAjIa^J ^aLAI 6 ^)jIa Jj^aS 

^JaLiA^VI jAj^oaH (Jj x ^j" s j ^a^axJI AjAxAII ^Aj^sa ^JalA (Jj^^aAJ ATS A^.aAl 

Ja^I J\ 








UPS igjtjlall CjUjl 

AilkJI cjbj LS j 3 u ( Uninterruptible Power Supply) j'-^^-'UPS 

^jujLujVI ^Ax^aII ^ja CllxJaijI AjAju ^ 5 ^ A-^^111 lAA A k jh j A-iJal 

jlull ^Uaijl JL^ L_u^ jLillI ^Uaill <Ja*JI AjjIac.Laj 

A_iL<U SAaI AJajq^ a CIAjLij (j}\ Alij ^jj <jjA Aj UaC. (_£’ ^aj] ^A^JjoiaII ^ilaJjoiJ 

aI^aII j] ■ WiB ^jujLujVI _(jlAiis aI^a A^^.j A \ *A. Wa 

lA^jiu^a £a A-Aa^II S^pill aAAj (Jaju (J^^l jl (JA C5^l 

(JjjlJuj 5_L^. ^ <jj£j Lgil i : *n^ AjAiIi]| Aail UpS <*—)Ia^.j ^IaVu J Ale <j£Jj <ja 

(JjXjaLllI $.aJ a!jaII l^lA^ ^Ull S^pill (^ lU^> 

UPS lijtjlalt f Ijil 

jAuiaII Jjfcuult fruaj ^UPS O^J Vjj 

£la ^.W uni Aili AjlaL^. j) ^ U^3A J ^LaUjud a£ JIa^VI AjaJu ups ^AklLuj) a ! 

(jl C_L^Jj aI^aII JjJLjuLl] Aa^Vi (J^'N 1a\ 1 ^)Lnll aI^aII 

AjAjAj (j )_5 (J^juaJ la^JjAaA (j^£j (jlj aI^aII ^ jl^ll AAjjII ^jlJJC.VI A^.JjJ 

Iaaj a!^a!1 j UPS -II u^ ^ l>^I^>^I <Jja3 ^ aaa^j V 


jLlill ^}AJ ^U^£JI ^aUaJ £A ^)AJjoA JjxjAj £jJaj UPS &A^J (JJ^ ^ )Vl\l 

AjjUoJI ^jjSj ^jl Ajuj AjjI lajJ) Aul ^)a!Loa jLij ^Jl (JA aJ^ j^Ludll ^^Ia 

(JjxjajI ^*Aa jIjj ^Jl ^aILoa jIjj ^ja jUiJI (Jj^aal 6 A^.j ^Ic. 

A^.Ij AjSj ^3 ^j^Iaxj ^j^^)Luoa 1I ^-Aajl A^.jJj 4 qV ^^\\ 


tjHli jlwrt 

BYPASS 































jaAfl AAbaJt JJLuuit j JjaLuoIl g«Jaj ^UPS j UjIj 




l 

l 

L - - 


<>L£ 


INVERTER 




3jjUsj 


jU 2 Jjaji 


^jJlV'l 1—iujlii 


aJL^. Jjaj ^LoiaII^ a iila]| (JixaIMI aJL^. cJiiAj Iaa*i^.I ^jj^LaiA a! a^.^j ^Llaill Iaa j 


• ^Aj loll I 4 qV^A ^ jjj^aj AA^Uill (JliLujVt^ Ale- (Jjjuoult 

( Standby UPS ) UPS »j+»l -1 

CjbjLkJI <ja jtiillj a .Ijjjj ^ 5 -ic- i* jLu!l (jA AjIa^JL ^jSj 

<jIaIj filial j JajlII (Jl a^I x jj'V AjSIS S^)jA] # 4jJalikj| jl ^jujLujVI ^)t-ull In Vi I 4JL^. ^3 

JSoaIIj Ia£ ^aUajll I^A j Aa^.a CIjULij ^1 4^3 (jjAj 


SURGE 


SUPPRESSOR J& 



<>" U£i ZdJ^i jUS Jjia Jj=~» 

: Line - interactive 4 aJI JfrliUI S j$-»l -2 

U jUll ^iLfcl *131 CjbjUoJI ^ja (JLk jLiL aL^IaII SJ>^VI ^jj4j ^j3j 

A^tAjJall ^j.wti ^J] >4^-aJl I^A ^gJalb ^,j3j3 ^Aj^xj]| ^ ^ jLnl W^ ^jI 

dj^L^aj^l AaIojI AjIa^J a^JLujJj ClAj^jUaJl ^3 Aj^^aII AsUaH 



jLh Jj“ 


















































( Double-conversion online) Jjjaafl -3 


jIjj jdilLill jLnll Vjl a^)jl A ^alAzLLujI ^aJJ ^Uaill lAA j 

^iilLa jtjj AjjUaJl AjtaJl jLlill (Jjj^J ^JJ ^aJ AjjUadll (j'N juul 


JL? 3 ^ 

DC current 
to/from baiter y 


Ji' ] -rH JL?=“ 

AC/DC inverter 



DC 



^.,-jV 'i h nLa» 


: Surge Suppressor 4 cjlj^l qa 4 jL»aJJ cjUaij^ -3 

(jC- A-^jli]| ^)l^)jJaVI J C_Jjoj) A A J L—)b^&AA ^a jSJ 

A-ilyi c_LujIjLuJI AjuiLuiaJI 4 xilViVl ^k I^Ia^ILujI ^)j£jj # jLnll Ai^lLoll 


SURCE 





SjjLlaj 


^jLjlj J j^a 


: Line Conditioners jlffi j tiflj 

j dilc-liSjl ^JalLa jl-iL AjjIj^SJI Ajj^IL j ^oJalb aAA ^a jSj 

^a jSj ^lijjl jl qAM LaAdOj AjJbtlill Ag ^ lIAjjIjuia Aj^I^AJ ^aj£j ^jlJ^£j| jLlill 

aAA ^a^iLi (Alii AsLkiaVl-J ^aJ^-^^aII _jl L_LujI^^JI (^xjuA ^a$.^L) aIjAxAj 

Ag «JVia Lgj Lo£ Jo^Jl (^jAjjjAjj A\y\k^W djlc-lijjVI (J^ ^ 

l$j\ Ale. L_LujI j Ajjl-vNf 1 ^.JA'N AjAjU ^k 1 g aI Akjjujl jj£jj 


r^* SURGE 
































































Off Line UPS 

Line Interactive UPS 

On Line UPS 

SjjiJ! 

!<_idlO(> jSt 

Iuidi0(> JSl 

1 ui 6 J** 1 <-i «£ 1 (> 


JJ* 

LA2JJJ 

i?* 


AJJS 

‘’U^Lmu jAd 

AJlc- 

dfli£J) 

AJlc- 

AJlc- 

J !>«> i J J*^ A 

Limitations / 

f UjI AjjUajJl ^Vuaj 

1 ufl til 10 £y* A 

! ufl til IQ AoaJj Sfliiil 

jjjiit 

l^AaliaJI 




UPS 

by pass UPS ^ JjxAi psc. aJU ^ -1 


SjjujL^ UpS <JIaC. J> ( js & S^Lj CAjA^ Ale. ^aJJ <Jjj^aIj2ll (J* ^Jill 

jlull jllj <^l c> jjj * bypass ^j 

AjAxj ^aJJ ^aJ ^uU. ^)Loia ^)l_nll ^)-oJ ^ la^Ill &A& Aj^Uajll jug] ^aj 

dJjC. Ale.J JjIS^IO CA(j^ 3 AaJ ^^jcniall £jAaj]| ^Jj SJj*JI AijJ UpS U^ 

^gJCUJalt ^jJajlt ^Jj S^jujIaa S^jjlII ^aJJ ^Ak-sa^ll 


ups 



N 



JV'i uiujUa jl$a> 







































clj* ^ c>J <*—flSjJJj SlC* ClAjJJaJl Aj.^arMl ^aJJ 

bypass (J* AjCjCill ^aliS diljjUaJl i \* >>i -lie. J ClAjjUaJl a jCl tilled j AjjCxj L-J jilaxJl 
trill Cl A ]j)\ Ixlll C jjuj i^a 6^)jujLia AjCxlJl ^jj 6^ jC' A*J j c^lli 


ups 


















































UPS J 4 » fr* 

^15 -i^.l c_n^ c^lj j ^\cl qpJI^I l'" n^ ATS cl) 0 ^jj 

JaJ^)j3 La] ^jL^)££JI J^xill ^ClS ^kVtj J^.Aa]|j (^ Aj.^MI ^)Aj^axi ^jxa 

CjjJJJ V ATS (j) C5^] SjLujVI C^J liAj UPS ' g LACjj^J ^l^xill jLa^VI 

tilli djj^. ^1 a 1 ^aLk ^Uaj till^3 C^lj dlSj 

fjjj^t 4£^u AilSail Qjjaj S^aj Jj».uij 4ijS 

AluaJJ^ll AjCxlJl 4*L± juj^ ^^)l^lall J^a ^°UPS (JJ 1 A ijj£ ^jJa^J ^Lill (J£juJI - \ 

jLilll ^5 ATS ^iLi^ <J^La> Cy jLnll cJ(jxi AjcJCIII ^jj A-ix-nlalt aJUJI 
S^.j Ai^.lLa S^)jj^aJ tg_i3 ^)Lnll Ciiij (j) Cj^)J V ^^^lilt ^al-g-ll cJ^ 1 ^ 1 ^ LaAC^.1 ^3 

AxalA ^)jJl 1I jLa^^U ^A ^)Loia 1I^ Cl A J^)l jaill A^.^L A-ajL j^; (J x ^aJJ ^llll^UPS 

UoUill S^jj^alL ^LjJaj-a ^A La£ Cl A qj^xall j 6 




Uaxj l£ j^all clj^a £jCaj LS^\ Jj^ljATS ^l^-a Aili ^)Lii]| ^)Cj^axa (jliSfl CiC. Lai -2 

La 1$j jLiill ciil 2)1 cj^) 1 V ^lill <JLa^.VI jLilll Leas (jj£j Ic^jj ^ 

^il£ <jjfLa cj^ Cj& jl (j£JJ jLnlL <Jx^Jl AjlbCil S^LLba (Jaxj ^UlUPS S^.j ^U^aI ^L 

AjjVI S^)jj^alL ?TjCaj^a La£ U^xll ^^)l^lall Jj^a $.a2 



^LjjLw- jl^i 
























1 g W JUJ ^AJjuOJ 1 g ifll AjAx!i]| (J^UPS S^-J (_£ jlA](J-aCr AxJ 

^aAUi]| (J£judllj ^jJa^A IaS 



^ja S^jujLia Jjj^llll ^jATS 4 jAxIi]| jA^a SaIc-I Ale- Lai - \ 

S^)a ^jljj ‘Lal^Jl (JIa^-VI (Jj^aal ^ k^\\ (jA^J IaAj £j^j <J] aI^aII ^iaj 

(JA J;iilill LjlA^J (JIa^M (^AxJj ^ (J^.Aj ^lUPS S^-J 4-iAAl C5J^“' 

^»AUi]| £^^A*aIlJ ^jJa^A ^A IaS Aa-iLuj x^aJ (Jj)^ aJI £jJaj ^Jl aI^aII 



(_£^kl S^>a \ g W A*i SAtc.!>U ^Sjj 1 g i£Jj A_jAxIlll <>UPS SAa.J Axj - 

^aULII jSolllj ^jJa^A La£ 






































^Ic* j£jj ^ixll I^A (j) CjA jjl^pJl lilballull ^ixl AaIaxII dilkuLaUlt <ja jmj ^1 ja 

A^^)^ ^2 aJjajaII AjfLijUjA AiUa ^j2^l A_i1aC« ^2 A \*U*ia\1 AjjI^^JI AiUall 

J^aII (JA AiUa ^Jl Aj£^)^JI A^Uall ^aJ Cl)l jAiUl J^IAj ^jju£-a 1 I 

cIsIlSIaj aIaIxII ju] jiill lL)Iji^.j ^jujLujVI ja ^iAljill ^1 jaII jyixjj ^jl j^£JI 

^juAjuj) jAj^^aS ^Jl^ILoUj CjUuaII ^)a ^2 AjJaUi^l lUJja£ xti i ^tj 

S»1^.^a1I A^jujoII ^ja l^J A pi All A v^Mi c - '* ^3 

aJIiSa jU^V! (_paxj UJ^ \i lWLujVI ASjg.^j L_uSjIill Ac-^)judJ <Jjj,a3I CjWja jjaTSj 
^ajujj Iaa Ajj^JI (JaI jxll ' g jVi A_i^.jLk AjlaC.lj UlL^ CjI4ja 1I a^A Jijjj Ia£ AjjC- S^Loiaj 
&AA 0-l^jJa ^jJaik ^2 Ia^a Ijj^ A.jJaC.VI aAA <_£^jJ (jl (j^AJj .s-ljxll ^2 lg.n^jliJ 

US jj^a ^l£ll ^jill ^ja ci±sl£ lil ci)l J^aII 

lg-J ^IaIVI t. J>J Cl)lijjx!i]| <j^axj jJ JjjJI ^J* UlU j^a (JC- l—Llaoll <Jj2 

jLull -1 

Sjj^ jjxlil A'NjVi jaII 'OW^* J^J AC A-jJ)jU* iV1 AjlIILj A-iU c 3l]aj ^Uh^aII I^a 

L. \\yW Aja >ja <J£juj ^jIaII jUilS (Jj^Ajll, jaIuoa cJ^Uj jUillj >^.>\l 


+ ®u-v» ij>> 



^)J^.a\ 1 l** U'N jl (J» llaJl A-^.^A (JfLuol ^jSiAJ 

(jj3 jaSI (J£judll ^jjSj IaAIc. difr c>0^ jj^a\I j ^y\\ jl jUiil A-^j 

J^^A JLujI JaII J£judll (JJ^ UAIc. j C- I'N ^aII fi»UlSVl t^A C_fl^)3LJ 

120 Alnia2 A audJ ^^jIaII jLiS AaIc. Ulilj l_i11juJI I^A l_Sj*j 

(JjjULj ^ UsI^aII ^ J^LA Jjaj AjluuIIj A-1jIj1I ^2 

60 (j) AaJj (Hz) »JJ jJ 

.UjVI ^2 ja, ^.U jj-a jjir’i’i JJjIaII jljjJI 50 

<JLJI JuSlI J! ^ ji^ll Jl JaJL^J ^jy^+Aj^^All AaaII (jj^aJ L_L^.^a1I 














Jsl «>hx a j! 'nII *Laj3 (jj tillilj # AjjIj S^a ^)L^all ^juj VM- 

jl jjjUH (JjAjLo II jjii ^kk L_ujuaj| l^Jj Vpeak^' ^ > <j-a 


ClAjU^all JajuojlLal ^Jt-lJ^)jll ^ ^jujLj <*—3^)*^ ka 7> *Laj3 ^^JjujI ^aJJ tillilj jU3i 

: u^ Vp 4-*^' 3-uS (>j 0.7 lSj'-*-^ ^ j RMS ) ^ j' x^ lj 
VRMS = 0.7 x Vpeak . Vpeak = 1.4 x VRMS 



.l^jjj ol^j'iI « (jj£j jlnll (jl ^ ]xjj DC ** |V ^' AjlUIj AjIc. jJjUaj ^lla*^a«a]l lift 

l LaA j jLiill ^41^ (j- 4 


Al^.jj]| ^)jljJ i^ya ol_^J S il duliij A ''jaW jjjLLa jljj - 



f 

+*■ 


S jSsl\ J^U-4 -3 

*1^3 j 4-aJLa Ajjl^ll (JlLaj J-alx^a 

djUUuudll JlLa (_£jLa]| (j-a jLa^Vt C1 ±jI£ (jli ^)Lilllj y\\ ^jjj Ai^ilxJl ^3 
l^ A AJ S^jj^a^all Ajjl^ll ^)Lnll £-a ^ll ^3 l3fllLa (j^£j -v\i ^jli 

CIjVL^ ^A 5JL^JI £>3&j \ ^jLujJ J-alx^a *Laj3 (jjfL cilia ^3j L^J^- 3 

S^l jlLall Sj^SlI (J£j ^lilLudJ C_U^ 





















L—JlLa C* \\ <\\a <j3l J 3) ^^Jl (J^ cJl^^^l dljl£ ^3 Lai 

I^ja (Jal j j^x^a (j^a ^}j£l UJ^ 3 *SL$^3^ CJ^ ^)^LLa (J^£j jLu3l (jli C*lLudJ^)^li3l ^ijLx-^aj 

\ ^ja cJsl cJ-alx^a *Laj3 4_3L^JI 6 ^a ^3j 4_^.^p 90 

AjjI^j ^31 (jc. Ld^iLd ^)Lu3l (jli ci)Laj£^i3l cJ-L* ^^xjoJI ^^Jl (3^ cl^^M ci±jI£ j] Laj 

. 1 c> ji S^)^i3l ci^l-*-^ *Lad3 ^)3x.^a <j^a ^}j£l j 90 (J^ ci^l 


JjJI A3>* CjUjl* 

^3 4_llLalLa3l AjfLijl^Lall 4-C> jxa'NxaH La&j * (J^ <^jujLuj) (J^xIj djW^a 

a3jJIj (Jj.xjJtLi3l Iaj S^jLj ^<A\ ^s 4_l!LaiLa3l AjjL^^SJI 4-c> jx^^IIj 4-c> jx^xa 

. ^Lj$£3l AiOJI Jjl3 


4-Sj^'i 


^r ^ ^ Ji3 <7, ‘ l Aj^aj'i 4 -=k. 3 -j 



4^ ^S'i ^ .juh jp* 


4 ^ ja^a Vjl 


U]| jj i) 

crank ^j^l ^Uj Jj^jj ^i3l Piston c>^^3 cr^ l$^3Ij ^3j^3l ^ gJ^VI * j^JI 
li& La£ AjjIjjjVI AjljJsj Jl ^jja j^x>31s^tc-l <j£-aj a^^^SI jljj^jjshaft 

Ja^judll^ Ajljj^\ Jal^jujVI Ia£j L—U^> (jjgJifLal3 4-1 xjJ^)3I ^Jc« 

; JU3I j^3l Jo ' & ^ntiql <j£^aj cJ^-I^JI jAlLoJI cJ^J a£^p> <jo S Jjo 

*l i lA\ ia^ui 1 

cJl-^^VI ^Loj^a (jjL) L ** lMI Jl l*3j^1i 3 AJ £jJa^a ^Jol (3^ ^3 Aloe- ^jxU^aJI IAij 

djjxjuA Jj3j3I Ajjoij # (jjl^)H^.V! <jlj)-a^il cJ^I*^ ^l^-3l_5 Cy* ^j3^n cJ^^)3 

Jjljl^VI ^jIa^V A-iil£ cJ^j ^3 j^-13 <jjgu3lj 

















Lj'l 


:JaULuajVl is j-ui -2 

£9JjJj Inar >>ij\ A^^aJl ^2 ^jjdj£^<ill lAli Labile* xu«^> Jjlij 

S$.li£ £2 j ^ic- AjjI^}^ 



rjljl^Vliaj^ -3 

Jlc. 3*iar Ale. Jadl .aJl ^Jj^aj AJ ^lilijl ^Jl A_il] ^lill A 3^^111 ^2 

A^jJ QA ^IS £Sjjj2 -La-lLkl! ^j2jU) jLaijl) 1 ^ ic> 

jLuo!iU SjiL ^jja j^*\l ^IjIa tc-lijj! Jaxjuiallj 
























































^AlxJt -4 

^aALxJl ^Laj^a ^li9J AJ <Loj3 ^^AaI Jijuo^U ^3 (jjgJjfL&lt (Jj^aJ l.dAiC. 

J3U <jl jja! A^jjj ^jdj£^ill ^£Jjjj SjUjudll jLk ^Jl 4_Laj ^^11 

(jlJ^-Vl 0jljJ O* C5^ ^ ^J^ 3 C5^] 





S^a Jj 3 ^lj S-l ^-11 &AjAa> ^I^uuaJ dAjAa> SjjA I Alii 

dlj^a CjU jLa 

( laImW ) AS jaJt fAj-1 

(ji^iSl Aj>*C. SjIa] ^-Ic. IjAlS <jjfL S-Aj ^»UaJ ^lklA]| CAl£^p^ ^l2aJS 

(J^C- AjIAj Ale* fcdli j (JLxjujV) 4-lLaC- ^aLdV _5 S-I^Jl J A^3^1 L t ^ L1 '' 

^Jl A-ijIj^SJI AiUall (J^xlLaij c_aLudll A-ilc. J^D^j ^Ia^ILujI ^jj <A11a] j /SjUjudll 

4_il I jjA l g j AjjUaJl t> *3UJI t_«ut AaIjujJ d A ^ 

s-AJI ^jima (Jfrluinj (jC- lillj j (JjjAll ii3^a-a ( _^3 (Jj^j-all A^aC- SjIa] <_gic. SjAlS 

<alAaJI 



Cylinder^ -2 

l^)jA c -1 j ^3 CAlil jlajuj^t AAc. j I - A ij^)J <jj A^A (AUaIj jA lAA 

CAUIjUnAfl c-lAJJ ^aJJ SaIc.j ^Ljudll dllASj Aj^USj dS^p^l <Lajju LijoUJj 

* ^A^ ^Ldajl 

^jSUjua^ iak CAUI j ja juj V \ (jj^J -A 





























(jjjjl JIa CLjIjI jJajujVI (JjSj - B 



Spark plug ( J^Vt CiU^ui) A^jJI -2 

Clv W >\ JaiLaJI JaliuCajt A la^J ^3 Cljj-1^ ^jc. aJ j-Lu>uiS1 CIAjlajoJI A& 


(JjVI ^Loj^all ^Ia^JjujI ^aJJ Cl aks~i Jjl 

Ja^Cl aJL^. ^3 Ja^judll C_ ui^ lilju^ \ ^ ^CjIj 

LcLCj lilxJ JalitjCajVI 












-4 



_1 ^ "il flW 4 J »ij 1 ^ Vll -'I 
!£ l.jJ -2 

-w ; • 2^' •* *• 1 -Sj^J —3 

-4 

_4JViaJl -5 

cJjLam -6 

-7 

SjiIj -8 






Pistono*^' -A 

Cl A A jt^JajujVI JLujVI_ 5 L—lik-sall AjiJaS 

i\^n t_ j^jou] ^IajoJI (jjC ^xuuM 4Jl^ikldl (jju£^a 

CllJjlt L_J^juaJ ^LaJ dlc£ L_J^jualll! ^Cilj _jl Cj3^l 

CIaj^II (JCxx ^gS ^)^)£La (jl j^a£J Ja^.tij dAoW\l aAA ^llxJ ^ La Sctc* j 

# 4j|^lajujVl cl^ 1 ^ J) S- 5 ^)^ ^ (jjfL 


MlS O dl 1 

) cLLad*. 2 

^j ■•;< ^ T ' p ia. 3 
^ j ^ T ' J 4 

_j-;<- T ' Alla. 4-Lutaj .1-5 
ujJII - _-j- 5 


Combustion chamber -B 

cic. v *La-j3 jdxJJ ^^3 Ula^V La£j (jl J^VIj lal* dajVt l^i3 CIjC^J ^glill Aijitll ^gA j 
^g-AjaC 4 x>jq\lJ ^aiaxll 4 ^ajqll q±i (j) . <». ^ ui dc« ^JaC- 4^aj3j JaLuCalVI 

<jl£ lili J^Uj c- jlCiluj 1000) L -Ax£^alt ^LalnjuJl jl ^pl]| SC^(JjjLEjj 
^ il& jfi j) (J^axj 4 j| jL>mi (j£ ^j| C-Ll^J Cl A ll^lajujl 4 ju^)I l 

aCA ^g3 tiS^^all Ajljuj jli L_6 jliuiVl Cc» ^jl£ lil Lal 6^)Ill 2 
(J-axj til^)^a3 # til^)^all S^3 ^jC- Cl)La^lx-a ^JaxJ til^^all Ajljuj ^Lalc- <L^aJ jfil 3 
^)Ill Lb^)lcLa AjI jLmil AII^Uolj La c Cj3j dll^lLujJ ^)Ill c ^)lcLaJ 

AjLjudll t^3^)^all 2)^ (JJ^ 3 ^JLjudll ji t^3^)^all Sj3 y ^g iar j 

ScLj jl 1 ^ 4 _jI jlnudV 1 jl CjUI jliuiVI CCc* ScL^J La! cil^^all 4^.1 jj ScLj (J^<^ 

.Ll^ Lh^M 





























Connecting rodJ^j^t -C 

A£j^Jl J3U Jij J*£> -D 

# JLuj^Uj ^jjdj£^ll l£^ _$a_$ 



Sump*^ j3t fi}±j -E 

A^)^JI JsU CliJ^llj hVWj $.tc«j jAj 

4it±aJt -F 

^jC- A^jUI Cl A >aJu^a]l Aj^l^a l^La ^^axJI A3l*l^Jl ^jJa^J 

fi^CLua J! ciAU^VI 



Jjj^) Cjl£ja^ p \jl\ 

; ^A^ Jal^ClVI CCc- Cli i'n ^jjjc-^j ^Jl J^jdl CljtS^^a c q ] » s \\ 

h\jjfy\ Aj&Lj CjISj^a - 

^jjlkl c qlj C^aC. j) tillilj (jn j^a\\ Jal jjujI Aju^)I JjjljulJI SjjC ^CiJ C* 

Jalj-ulVt <^jUj <ilj^a - 

jjSj -la^J^Jl Ja^Cl (j^SL) LaAC^.1 (J )* joult 6^9^ ^aJJ Clll^ 

SC^Ij <al C <a\j J^ 3 ^)a]| ^^aC. (j] tillilj ^jJLj^all Jajjuj 
1)IjI jl C-U^ ^ja SjJj£ JjJ (J! ^J Jj^l Cl)l£^p^ L klL^aJ ^aJJ 

^^3^11 L '* 1^ (3^ (JjxjuoJ A-llI ^1 £.l^^Jl L—L^juj L_J^LujI j)\ 

















jJ.lj 1\ uiu 4 

(JjXjuull AjV J^)jc 1I J^<a (JjxjulJ 4 0jx^3 $.Cill (Ji3 

^Jlc. ^liljl A-lS^.C> JlLaJ ^jl C_fl^)XJ C* n^> AiUall jjj^a (J^ (J^^ cl*-^J 

^jIj Jxjudll 4 _L^.^a Lai Jj3^11 J^l^li^l Ciit )\^C* ^-CilJ jjj^a SCc* <j-a C5^^J <L^.jC <^3 

^Jl LoAC^.1 (Jj^dl ^^k-sa aCCo <Axl\ A. \a^\ ^ja ScliLuoV 

Jxjuj ^11 Cj3jll Ajjl^aJl AiUall (Jj^^J Ajjl^aJl C1)1 £^)^a 1I ^al^klLujI ^aJJ C*n«s ^)^Vl 
L_fl^)juj <L^.jC jJxll CCLlL^ SCc» l^-llc. 4 L>j111J ScLa ^alCrCLujI CjVj £-La 

ciil^jJI tilL ^l^jl (jVlj Aj^)I^)^JI S^jJI ^jujIj 

j4j' *JJ J -1 

(JJjuj jjAllJ (jjJ>lJl ClA^j^A l^JL-Lli ^Ull Ajjiaill Ajjl^pJl SjjCll J 



C2c» dJJJ 4 _iLaO ICjj tilli Cxj yj ^JLjCI 4_iLixSI till] ^<ua ljj 2 4Jaklll ^li^. 

CSjjC^j till} ^ja ScIaLujVI 4A^.^<a ^^jllS yS 3 AJakill ^li^. 2^ la&^ll ^-^Cj Clulj L>4 jJa 

^j^.^)ll 4_l^.^a ^jIj ^9>l 2>J1 j Sjl^pJI 4 j^.jC ^)4xj ^ ^L2iaJl CIjIjj £a ^jo^xII AloSlI 4jl^c> 

L_L^»jujj ^LlII C^Ja 4A^.^a j S J4^VI 4 A^.^a 1I ^S 4 ^Aaklll ^11^ 3 ^ lakll *LACj S^g 

J^I^aII tiilj ys J 4Jakill 4 ^IVqill 

Jtjl^Vt Ji Jjj^t ^J-4 JjX^J 

l^jLJJaliAj 4-i^.^)LaJl Aj^xMI A-1jIj^)^£JI <3^jl 11 4 Cl A t—la^J 

# J ; ixjualill ICj (Jj 3 Ja^)Vlj J^lxlll Jsxk <3^lc.j A-Luo£xll AjAxlill ^aCC- (j^tlS 4 

^Ic. ^1^*4 1*^ d6^)jlc 4 _La£j ^^ 5 !^ (JjxjujjII ^-lliLd £>ljCU cl(Jj» CCL IAij 

J^3^a1I Cj^C. 6^)lcJ 6^)ClS A-iJ I JjC 4_i£^)^. AiUa ^1] 4_j^)UaJl ^yA AcUall 














Vji ^Cl^palL Iajj C*n«s AjujVI -laljdVt (J^I^a iS^ tc2 (Jjj.ll I tdj^A os^ 

S-^IjaI ^Jl a1^.ja 1I aCAj ^ j^alj^allAVt Ai^.jA^ A^.jpd <Jj^.cll Adl3 jjSj IaJJJ (JLujVI 

^Jj Cj* j>^ll A1^.JA JjAJ^aII £jdjj Ia^C-J 6$.|j^_ll (Jj^ A (jijuj ^aJ £.|j^_llj Aj| jAlvuVt 
SjjC ^Jl ja^aII (J>«oj j| <Jj3j (Aal * >✓! iVl Jajjuo^ AjIjAduiVI ^3 3*iar Cln^ ^Ac-VI 

(JjduLjj -lajiuCnAll s-lj^Jl £a Cj3jll ^ jjaj IaaIc* .A^-sald AA j3 JJC- ,lj3jil jiL^. ^JJ Ac-lijjl 
j^C SCjuIj £3Cjj j # CjAjoi 1I JaljLjCajVI (Jf~ A^jUI Sjlj^Jl 4_^.jC jjjIjj 01ja1I 

^^aII ^Ajjj IaAxj # ^A3lJall Jajjui j) Aldlt Ja^jC^ ,lj3jll ^3 ^lj ja jl:^dl jjjIjj (JLujVI 

Ia jjuAj (jljll^VI dljlc. AaIa] £3Cj L—U^ SjaII &CA L^.jJ3a .Ijiall ^Iaj^£ 3 jj£L) C* 11^ CjC^. ja 
I dC^. LLajCu l> uAa1I ICjj IaIij CjC^ $.IjA ^IC3JjujIj CjC^. ja A jIa* 11 )Ajj Ic£Aj # ^£Jj£i 1I Jajd) 
A^jujI j ASj^. Uib dljl£ ^jjajSaH ASj^. ji C4-^ CjC^. ja A iIaxII jl jSj ^aJJj j^aL^aliA^U 
JSU CjaC. IaC^AjI AjjjIc a£j^. ^1 A_ 1 juJ j a£j^. (Ja c! a£j^JI &C& (J^J (J^ 0 ^J ^^^-Ic-bil 


<Jjl3jj cCIj^iaII jjCaaJl jjd3 J ja 11 cCIj^IiaII jdaaJl Aj _L jjjaII jl jjdl jj^a jjCj! a£j^JI 
^ic- ^ id jjCIaH j^* 1] Adi jjdl ASj^JI (Jjjdl ^aJJ 4 uniU >j i4 dl AjjAajll 

^jj LCaj)^ (_5> ^a,^C- ^ja C^lliJ^ Ja^. (J^Cj d jaII Jax_i3 .^I^aII Clljlllll ^jCaxJl C_il^)ial 

CjI jlill C^.1 (jJJ dllj3 230 Idajlj l^jJaxJj djljlill dllj3 400 Cj^.j (jA Chilli 


^aCLall J£dllj ^dajA Ia£ JIa^.V( AjCilil ^ I ^)Cj^aAll 



4 yiK aj j j 


fcii£ 0 3** 






























p^LJakj) 4 %\\ j 43 LUIj SLutLill Ju 3 jUj 33 k: ^JaLu^Vl J 

A-Sj-Jt (J-* L&liii jLuil Aj^ ^ 3 *JLj A^aLklt 4 £ya. A- 2 . 

jiL6l ^Sj t ASjAJ 1 ! S * jLi'iM ^LLlojI JL^ ^_ia t A£j2a] 1 <j-* ^ j_kyi 3 

l * 1 t AJ 3 I 1 JI Aia j ^^ 4 a 1 La- 1 jc- PLC Jl ^■' w j) J (j-^Lkll relay 

Ajej A_i 3 J 3^3-*^ JiJ jJLj kll jjj^LJij ^SJl 1 3 .ATS Jl i-3^ kJ3 jh ^3-SJ 

ft JjiLi* ^aJJ 4 jW ^*1 4 ^ 3 * ll jljJ £^ 3 ^- {JiLa* ^3 3 4 A_Ajlj 1 5 “ 5 , 3 -* ^ 3 ^ JJ4 Jjk.li * j 2 fl 

j_k.yi j jjSI_1] 3 $Jl Jjt hh ^3 ATS i. 3 ! ^—3 AJ 3 JL 1 3 ^* kU J jjSLSj 3 ^Jl £-L_sJsa^ 

h| jt j 4 *^ *J_i .3 _a_Laj 4 4 jjL^lai' A lLaJI ^\ IkJl S3 3 c -3 aSjjuu lL 3 ^ kX 

SJLj^ _*ll T-i; ■ > ■ 3-1^ jll JjiAj Aic. (^-Vji.3 ^ulj 60-10 4 ji- j S >ia Juu L£jjL jjji 

ri^l.* U jUj C -0 V 1 O 1 I ijL^ jjjjtll SLl^-a ij l _g— ^ Elllto » ■** j 1 _S-^ C ' 

<_jaLS 4 j >->_? (jl ^ ^) y j LaS ftk^ 3II ^\_Ls3j j-*, lIiLj jLLaiil 33SJ u^5 

^-LLjoi.V 1 uVj^JI 1 


(Paralleling) L ^ <zA<**j Jjxuu 

^CIjU^aII ^-lxLa> ^3 (^£3 ^-^11 j^lall k-)J^ jj 4 -pAxJl A*>*\\ (jl L-lau - \ 

.CjW 3 A 11 jljiaVl ( 3^1 Jj -2 


^ic. <jj£La J£J ^_aJlj ^u ^jc. j\ ^ (j) i^j -3 

.(Lamp Array) J (Synchronoscope) t>' j^' jW <J) 

^CIjIAJ l-xill ftj^all (j^^^ ls^ cJ^? ^Viti jJ (.5 (jl 4-174j -4 

AjjAUkll ftj^all3 AJlxill J^J 

Akatjl^it Cj)j]pt jj) 
A^jjjjS]) Jj jSlI 

<1LlLq (Jl^-oll CljliLaj jljJl jjJaxil <1 LlLq ClAiLo (jj^J CIjI^Ij-aII (j-G ^jlll 

3 ^Jj :Lift. ^AjujVI ftjljVl ^aUkj CjW 3^11 (j-d ^3III ^ ^AklLua-j3 Cluljll 3jJax]| ^Ic. 

ftj^l (2^Lx^3 (Jx>^\l jjarMl (j^aJ 33 U \ju& (j^Lwu AajLk djliLd 3 J ^— 5 ^ 3 ^^ 




























































AYR^4^1 AjJ* C&j 4-Jt j J>J1 -2 

(Jl^ aII Cl^liLa y Jjdl j^» W L—U^ ^ juojJ ^JaI J d^A Ja djId^All Ja ^ jli tCA (j^JjJ 
d^A (d^aAAll 11 J^) J <Jc. ^**V\)J jjll dll q!a (Ja'NJ Clljtjll jjdadlj 

Ja JaJI Cg Jl dra.J Jjj ^jajj Jl J-^aII ClA qIa Jcij Aliidaj S JjVI d ja ^ajaj jj* ^ 
(Jla^A C^ ^ jLadl Jj Sclc.j J jjdl C^aC- ^Jc. AILlIa Cdld^jA () CCc. 4 Jajuoljj S JjVI d^A 
C_fll Jal ^Jc. jj* ^ Cg d jJJ <J jdl AjjSIa J JjC Cjjl 9 Cg Jl ^ lVi a 4-lajujl^J S Jj^I d ja 
djULa Jdid dia>jdl S Jlc aJojujI jj £■ jLkll Cfrjt dia.J Jjj Sjtj J d jaI CC JaII jldill C]jU1a 
Jlj J ^^jajj Jl d jaII L_fll JaI Jc. jj» x^a Cg ^ dll J Jc. <dlc J&xj3 ^jajj Jl d jaII (JL^aII 
JajJaAll Cg Jl Aaj3 £a ^jajj Jl djAll Ja ^ J-aJl Cg Jl Aaj3 AjjULaj Cg Jl ^)Via Aidaj 
Jdidl Cg.'N ScLj Jc. (JaxiS (JSI ^jajj Jl djAll Ja ^ jLaJl Cg.'N jl ,Wj3 c^-JI jjJla !■ 
JjaI jjll cl \\ qU c_il JaI ^Jc. eg Jl Aaj 3 ScLj ^Jc. (Jaxjja dllcj S JjVI cIja! J-^aII (CjI ^IaI 
<Jc. J-aJI eg Jl ^iiijjs ^juJ Jl cl jaII JL^aII ccUIa Jcjuj c^_JI lc& dia.jli ^1L SjIjVI 

Ac. ^)juj Jj JjjJI A-1iSIa C^)^aj j jl JIjujVI aJU. Jj (_Jajl ^juUjJI cIjaII c_fll Jaj 

A-illc. Ac.^jaj C* ih'i Aj!a» 11 tillj Lx_ilaj c_JjU^a 11 C^JI Jj J^aJ ^jaI jli 



AVR^^t pfr\A\ Jj ja ££1j Aj^xjj J^>t Jt -3 

( Jc- dllJ jPJVIG ^ 5 xtijI^L ixaII A^JI jC ^JaI jli cIjaII Jj Jjjdl AjjSIa die. 

C^-aJl ^JoIa ^aj-) ^AVR ^JoIaI A_1Jj j£JVI S Jldl AjCidj Jj ^ Jl (CAj Asl Jaj 

d jaII C_fll Jaj ( Jc. L-JjU^a 11 ^kll (Jjj^aJl C^aJlj 6 ^)ljyi cIja! JL^aII CdLalA AjCarlj 

C^-aJt Idb dia .jj ^aJJj djljVI cl ja! jLn11 CdlL_fll Jaj Jc. C^^ djlL JllilLj ^^julijJI 
L_fl) Jaj ^Jc. C^ ~n cl Jj dllclj ^ jajj Jl cl jaU JL^aII c q\a JCxj Jj J dp^ jl) jljC aJsjujI^j 

C^-JI JaJA Aidaj J^ J ^gjoUJJl d jaII (JL^aII jUj ^a L-LujIJJJ ^juojjJ l d jaII jjll ^1 a 
L-JJ]*ia 1I ^kll djj>-^a Jl fi^lliVI d ja! JUaII C^_a. (JjCxjI ^ juojj Jl d_^ a!I c_al Jaj Cg ^LL 

^gjujJ. 1 Jl d jaII C_fll Jaj ^Jc. 










































djA ijSk cjc^j 

IgJ AjCjCJI ^UaBjl Cjjj V <^Cll (jSLft^U (J^aJI Jj IbB j cl jaII SjCB jLikl ^JJ 
6^)juoljUi (J-xiX-ijaa jl 4 jC*M 1 ^UaBjl Clc« JaBB ^laLu^lS JjaII (J^Jt-ijaa (JjjftVJl -1 
^)JJa) Cl )\jk (Jxa^Jl j)A %80 ^-ijudli JjaII (JjxCoJ fJJ -2 

^ 415 ^ ^V 1 jl ciJ^b 240 c^- 1^5 cI^aII (JjxjolJI ,^a -3 

jjAjj ^JjxjuliII S^)ajl1 LbBj LCaJij a! A x u«^xJl AS^jjuJI ^jll IbBj cI^aII SjCB l <JlVi CB j 

^C^JjaaII Cj^}Ci11 (JjSjj Jalj til 800 C5“^ J ^ 2 (j^ cIjaII S^)CB ICjj CL n^k (Jja^IiII jjAjj 

Jalj til 55 (jc- (Ja^JI cj jj IacIoj Jalj til 55 l)^ cJa^JI aJL^. ^b $.1^JIj cI^aII 

CjI£j^a1I (JjxjujjI cl ^aII SjCB CjC^j C4C- s-Cill jLjj <ajB C-jLud^. alc-^a t ^ i^j j $,Ia11j CjjjjJI 
jUi *3 =£cJl jU j jICjuj / tile ^Jc. cJ^^aII (Jjxjujj AjIcj aJL^. ^b -1 

til^^All jUj *6 —^Cill jIjj (JjSj ^jujLia tilj^xJl JjxCuj AjIcj <1L^ ^b -1 
ti3^)^All jIjj *4 =^.Aill jLjj (jjfL J^^a ^Jajuoltil^^All (Jbxjujj ajIcj <11^ ^b -1 
til^^All (Jixjuall cl jaII SjCB IaB tile / jlioi ABJ^laJ (Jaju Jalj til 1 10 4 j^)CB til^^A ^IjaB 

SjCbII (JaLsla * Cg 'nII * a/3 / 6jCb 1I = tilj^x>\l jljj 

jw-i 153= 0.8 * 0.415 * a/3 /110 = <^4' J# 

tilj^All jLj *3 = ^.eJl jIjj (jj%B tile / ^)tijuo til^'Nall (jl IaJ 

459 = 3 * 153 = ^j^3» J* 

^UaI 459 C^-aJl Ja^J^l (^jia^)xlll (jjC til^^All (JjxjlCiI ^aj!iUl cIjaII J)\-SL AajB 

cJji ji£ 329 = 459 * 0.415 * a/3 = 4^a1I s 
C- iwM l # t»i # ti3 330 ) (jc- ^Aj^iUl cjljlll S^cb (JbiV (jl ^i>j ^AlJaj (J^cij cI^aII (JaxIj 

^!^yi Cio C^Jl JaJJA 

4-iJJ^)Bl ^)JJaV1-J (J^IaII (JIa^.) L-jl j)C» cIjaII 6^)CB t_jl jua^ 4 j^j5 


jjfaVb uSl^ly-VI 

jl^JI ^ 

6 

Clulijaal | 5 t BiiSj 

6 

CIiJjjujI (jL^a^.l # 5 L \jj5l 

2 

4 ^=> 21 u jh j^2 

1,5 

29 

1,5 

3 CCC- 

5 

jlJ 32^jjiS t_ijj^)£jA 

4 

14 l5 


















g A a n'V1 

jW^4' £jj 

3 

*Lj$£ jL^Iajj 

4 

jlJ 2 c?!A jLi-ui 

5 

jL£ 10 2 <wii^<ilLj aJLuo6 

3 

£ 6 C5^'j <s jJyj* 

2 

A^)Iaj &l_i* A^)A* 

3 

^xjuj 43 -^aLLuj^ 

8 

6JAa£ <* A_^.j^)A 4 

2 

jjjjfa^2 

3 

‘—>ij 60 uj^ ^Al 1 

1 

t-ilj 35 *' , -A3 

1 

cjIj 100 ^^2 

j^2 61 

^Kil ^-J^all 


1 I&aJ dlljS 220 JJJ cJ-aJU 2j«a .1 ikluAjj 

^13420=61*220 = ^^1^ 

AjIj 10736 = 0.8 * 13420= s jSk\\ JA** * sjjSlt = couil 42*21 sj21l 

A^.1 j CllSj <jk o j^'il (_JS La-lic. <2]jj <1£ j jj-ai] 3-“^ ■ jA yilxj (J^-n.^ 1 IjlAj 

0.73 LJlc- ^3 L_]yju<all i212j 

olj jl£ 8.052= AilJ 8052= 0.75 * 10736 = Cmll 

%10 2' -a^TU 4_iLiiui«all jIjjcVI (Jjxj (j! (JjJasVI Cy*j 

ajIJ 805.2= 8052 * 0.1= J-«AU U£L*J\ s^jll 

3 ]j«aU 32211 2^^JI ^j«a ®/q 75 L 9 SjJiJ 3]j-all 2-axj (jj (JjJafiVI (j«a L-iajlj 

^lj 10736 = 0.75/8052= c^j 
<—i'j 11540= 805.2 + 10736 = 2>4' 2jAI *j2 jjj 

s ’ 3 ^ »-aJ 3 3 .W “*4 ^ j dllj til 12 i j 2 _I 2 j-a Lujkj 


j \y^.j l^!)Lujauij Ailjllll Sa^j s-l ja^V ^LujjU Ai^xll ^jj£a (j> <>, i>j 

AAalj A^aLuj Aj^)jA]| AjLu^all A^^aJl A1 juoj ^ajuA A-i3lS Cl)lc-I^)3 

tAllAj A^a^)a Ai^)il( ^ SA^^11 C5’ AajI^aI ja3jj 


^jUII A^uil 























a! jaII 43 AjA^Aj Aic. JVI J J cj>jj 

# £j J Jail aIja L >Q '^ J C-jliJ^I j)A Ja 1.00 Cfi 0 L& V 43Laa lA 3 J L -ia^j - \ 

# jjjLaJI ^r]n»i A^LoiaI JVI J £> AjjLoa $.1 jjl ^ j^a 4-^.Lua j Jj -2 

# ljj Jj $.ljjl ^ J^A 4-^.LudA C 3* I>>>\ AjjLudA £.ljjl A^Ia 4-^.LudA jj£j -3 

c^ILuaJ CAL^-LuiaII aAA 4.jJaxJ aJL^. ^3 $.ljjl ^ j^a jl A^.Ia] 4]\jl31I A^LoaII 4jluoJ Ijj -4 

# J^ls jl cALuI 

•A-Jlill dsV^ll jlJUC.VI J jlkVl J i^j 43jJl aIjuI A-jAaAj Aic. 
# 43 jll ^Ujjl SaLj Jl C^AjJ 4 Jl ^11 SAC.15 J C-LlLq aj3j J Jp. ^AaALj 
^4-^.ja. (j£1a! — J^o, — ^C-ljj^a^ JSaII 4_xjal C—LujUa ^ J <ja L — ) J J ^ a <Al)ljJaiaA J^iVu J 

# 43 jJl aIjuI SaLj Jl (^AjJ 
# 43 Jtll aLxj) SaLj Jl <_£Ajj J^IaII ^jll 5 CALjaiaA ^AaALj 

# 43 jil aLxji SaLj Jl <_£Ajj 4-L^aiiA JxjAlI Cl)L^.J ^IaALLujI 
# 43 Jl1I AIjuI SaIj j Jl (^AjJ <L^ailA 42 ajj Aj3j CAUIjp. ^Ia^ALujI 


■AA'l^ jj; S jiAS 

2^a ^La jiA 'l ^Alyart 

jLaJLi £La^j,l 
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56 
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48 

56 

3.6 
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65 

3.6 

150 

*?2 

4.6 

248 

100 

4.6 

400 

no 

5,8 

300 

12f> 

_iS_ 


j)A 4 jLi3A AjujI^Aj 4-k-aLa. 4 jIjC« ^Jl ^lAl^J jaVI j)J-9 6(_£ Jc< JjLla aIjaII ^jJsja IaI 
(jjj.Vig a\I ^a Jjaiiill L_L^jj tilli <J£J djI^LauVI J^4 ^aaj caI jl jja VI j <JIa^.VI ciua> 

jjl ^IjJ Jb J! bjitjt JaVI JU&I Ja l ^a^j jLiu^l 

• a] iJA f I Jll AJ& JlC-1^4 L-l-JJ) isIJ Jill 

.IgjAiaA Jill SjAaII Iaj^. l, ujj^.1 -1 
.44Aa 4^.jLkll SjAiill j JL aIja (JC. lIi^jI -2 


(JjAAa ^jjj^aII (jJj ^ ^b\l ^ J (jCr JLujI -3 

# jUxll Ja3 Jl J ^ja A^Ij -4 
4nU Ajlajujj ^JjlAi Ij A^^jAu ^a ^jLoj^Aa A^^.j aSIj -5 
















; Jjl4b (-jaj frUlt 


lillilj ^jUJI 


Sic. I ya lgj\ Cjl^l ya (Jj.»-uilj «.ll]l cil! jj <3^J Ax^Luill JC-I Sic. I ya 

yA (jjlalsJI jj-ld ‘ -la-i La£ t4_Lilj^)£^]l dlLaAi^all j -v a iVI j ^Lai <LaJ)^>UI dllJaLll^VI 

(JjijaaJI s.Al dVl^. ^ jJ-ld J? jIaj] JLa jLili <Ja*JI lAb j§ i $jl jJall dslail ja jl 
L. n*s jll Jaj^b j)Vn Jill Sjla^ll ^81 jaII j^A Ailjlill dilA^j ijc. jLbcJ c_iau 

j^LaVI &A& J!ia <J Jaxllj J jlbillJ (Jjj^a JjllJ 

aJ 4j^aLk]|j $.1 j^Jl Jmll dljlill j)A A^Jl 4 a1v> CliLxuLtlll StcJ ja L- l^J - \ 
dllij dlllilalj dill J jjJVl Jill (jSLaVI <J $.Llj££ll ^lj-a £jbaJ V jl <. % l^J 
t gA Jj^£J| ,a!ja jIj^J A^^Lbj jj jilllS Jjbb^U AJjUill .MjaII ^jJal V -2 
IaAiC- JjaII Jl dll jll 5iLdal ^JJj dll jll jludA jA ^Ull -3 

0ijAillj jbVI au !^a^w 4j\n JU^Vu u b jaII 4 IJ VjI -4 

JjLulHI diU jlj jilt d£hl£ 

# (SjIj j X10) bl jll l3*^' j JjaII j_^al£JI J a^JI j_a j ^Jc- Ijjl s J il£J! jj_£j jl c_ i^j - 

(Jj^aiiA (Jlj^a jJ (jjAL^aJ aA^jll AiC. L_jlill 4 jj£juJI jl 4-iJbdll jl jll 4-iJbtill dl!)ljl£ Vn _ 
jjAL^all j)A JaJjll ^aiij ^UIaaII d2)ljl£Jl 4-ill ^ g *i Vi ^jaII ^ja C-J^IIj C_j£^)J ^<1 jIja ^jAiAa) 

<j^>a 1I dj!>bl£Jlj jiauAa Jjia dljJJj (^Flexible) ^ L>* ^lAklLuoU JjaII Jl 

.dlljljjA^iU A-AalAll <J jaII ,4jIja^1I ^I^aIIj Ajj^IaII jl JaVI ^ajuoJ 

Jc- Aj^^a A-ijIHj 4 ^ j\ j) AjjAi L_)!il3 <jj£ja j) Jj a SA^.jll ddl£ til - 

^jAik-sa 4 Aj Ja (Ja^JI dj^LilSj ^jUJl ^A^aAll dl^ljlS cJj 1 J L-lau AjIs S^C-IaII (JjoAi 

J jaII di^lilL 4 JjUa1I 

J£J ^ib Jlj (AC) ^^J-^ll jJI <^AUaJ Jjjas jlil C-jUa^Vl SJAlia d_L}bl£ ^AklLujJ Vl <■ - 

AjjIj^£JI diLuSjllI J}j£ ^^jdaki Ia l, Ujj^k 4_L^aiiA (Cj^jIS) laj 

^■IdiAJ ^JJJ (jl L- 6 Jlill L_)!il3 jl jl JjA L_)!)l3 jL 6 A SA^.jll dbl£ lil - 

L_j^lill 4 ^j1j (JaxII jA (JjijuoaII (J^ll j^Aii (J^- AjiAaII jAaoa (JjAa^l (Isol^tor)*-]^!^ 

(JjasIia 4j^.jlll jA £(J (JaxJI lol kk)\ v Cji^) AjLlAall jl ^^^d-aVI ^Ij^V 

JLj^£1I ja^aIIj 








